There is a vast literature on the relationship between built environment and travel, emphasizing the importance of built environment as a determinant of travel. However, the majority of studies focuses on the characteristics of origins and neglects the influence that the destination might have on travel, despite the already demonstrated importance of destinations to explain travel. In this paper, we test the relationship between residential and workplace built environment and the commuting pattern of staff and students of the University of Lisbon, a multi-campus university. Data was obtained through a dedicated travel survey, containing 1474 georeferenced individuals. Chi-square analyses were developed to analyze differences between staff and students and between different campuses. A logistic regression model was developed to explain car commuting, controlling for socio-demographic data. Two different models were developed for students and staff.
Introduction
There is a vast literature on the relationship between the built environment and travel, emphasizing the importance of the built environment as a determinant of travel. In general terms, the determinants of
Different destination, different commuting pattern? Analyzing the influence of the campus location on commuting
the built environment can be described as the 5Ds (Cervero & Kockelman, 1997; Cervero, Sarmiento, Jacoby, Gomez, & Neiman, 2009; Ewing & Cervero, 2010) , better defined as "3Ds+A", i.e., Density, Diversity, Design and Accessibility, the last normally identified as Destination Accessibility and Distance to transit (Vale & Pereira, 2016) . However, the focus of the majority of studies is on the characteristics of origins (the location of the home) and they neglect the influence that the destination might have on travel, despite the already demonstrated importance of destinations in explaining travel. Indeed, the built environment of destinations has been pointed out as more important than the built environment of origins in explaining mobility patterns for several travel modes (Forsyth, Hearst, Oakes, & Schmitz, 2008; McNeil, 2011; Millward, Spinney, & Scott, 2013; Vale & Pereira, 2016) , especially if the destination is a regular, consistent destination such as the workplace (Chatman, 2003) . Even for active travel, this influence still holds (Manaugh & El-Geneidy, 2011) , as although the home to work distance is the major barrier to active commuting, the workplace is an origin for several other daily trips (Dong, Ma, & Broach, 2015) , and its built environment features might impede or encourage the making of these trips by walking or cycling (Adams, Bull, & Foster, 2016) . The uncertain geographical context problem (Kwan, 2012) gives further support to the importance of destinations in explaining travel behavior, since spatiotemporal variability is extremely important in understanding the real exposure of an individual throughout the day, not only to air pollution and associated health risks (Park & Kwan, 2017) , but also to different space-time accessibility conditions (Miller, 2007; Weber & Kwan, 2002) , which might exert a strong influence on mode choice and associated travel behavior.
University campuses are special and important destinations in cities. Not only do they constitute important landmarks in cities and exert an important cultural and educational influence, they are also large employers, generating a significant number of trips (Lavery, Páez, & Kanaroglou, 2013; Shannon et al., 2006; Tolley, 1996) . Therefore, like other similar places such as hospitals and office and science parks, they can play an important role in promoting sustainable urban mobility for students and staff (Akar & Clifton, 2009; Balsas, 2003) as well as contribute health benefits, such as reduced depression (Field, Diego, & Sanders, 2001 ) and decreased risk of overweight and obesity (Frank, Andresen, & Schmid, 2004) .
Additionally, the complex and distinctive travel behavior of university students who commute for three or more years to the same place, and are potential active commuters given their age and income situation, is well known (Delmelle & Delmelle, 2012; Limanond, Butsingkorn, & Chermkhunthod, 2011; Miralles-Guasch & Domene, 2010; Zhou, 2012) . Students participate more in social or recreational activities than the general population, making more daily trips (Khattak, Wang, Son, & Agnello, 2011) . In contrast, researchers, professors and administrative staff, like other full-time workers, acquire travel habits that affect their mode choice and frequency (Heinen, van Wee, & Maat, 2010) , normally associated with a greater dependency on private vehicles and longer commutes (Shannon et al., 2006; Zhou, 2014) .
Previous research studied universities sited at different locations throughout the world (Limanond et al., 2011; Miralles-Guasch & Domene, 2010; Rodríguez & Joo, 2004) and results consistently point out that the built environment in which they are located, together with the parking policy of the campus, can be determinant in promoting active travel (Rodríguez & Joo, 2004; Wang, Akar, & Guldmann, 2015; Whalen, Páez, & Carrasco, 2013; Zhou, 2016) .
In this paper, we are revisiting the influence of the university's built environment and accessibility conditions on the travel pattern of students. We have used as case study the University of Lisbon, the largest university of Portugal with nearly 50,000 students distributed over 18 faculties. The university is spread across the Lisbon Metropolitan Area in nine different campuses, located in the city of Lisbon and in the suburbs, offering considerably different built environment and accessibility conditions for the members of each campus. Through a comparison of five urban campuses, we evaluate to what extent the travel behavior of students and staff can be explained by the built environment of the campus, regardless of the built environment of their residence.
Hypothesis
In accordance with the existent literature on the relationship between land use and travel, and on the commuting pattern of students, we are establishing two hypotheses: a) Students and staff have a different commuting pattern, regardless of their residential place or workplace; b) Students and staff's commuting behavior is influenced by the characteristics of the built environment of their residential location, but also by the built environment features of their university campus.
Methodology

Travel survey
To test our two hypotheses, we conducted a focused travel survey during December 2015, using both an online platform and a face-to-face questionnaire to obtain a significant and representative sample of all faculties of the university. All students and staff (researchers, professors and administrative staff) were invited to participate, and asked to describe their typical mobility pattern from their home to the university. We asked for the location of their house (7-digit postal code), socioeconomic data, and also some data regarding alternative mobility patterns and willingness to change travel mode (see the list of selected variables in the appendix). We obtained 2037 valid answers, and geocoded the residential location of all individuals with ArcGIS© Online Geocoding Service, supplemented with the Portuguese postal service company website (CTT) for unmatched addresses, which reduced the geocoded sample to 1882 individuals. Finally, as we wanted to evaluate typical commuting patterns of students and staff, we selected only faculties in which we had both students and staff and also only individuals that travel to the university 3 or more times per week, which produced the final sample with 1474 individuals, 1219 students and 255 staff.
Built environment data
We collected built environment data for both home and workplace locations, based on the known determinants of BE for travel, namely: density, diversity, design (including connectivity), accessibility, and topography (see full list in the appendix). Due to lack of data, topography was only collected for the campuses. All built environment indicators were calculated using a 500-metre floating catchment area (FCA), calculated in ArcGIS© Network Analyst with road centerlines. Through a correlation analysis of variables within each dimension, we selected a final list of 10 variables, as seen in Table 1 . With these, we calculated two indexes: walkability index and accessibility index. Inspired by the walkability index of Frank and colleagues (Frank et al., 2006; Frank, Devlin, Johnstone, & van Loon, 2010; Frank, Schmid, Sallis, Chapman, & Saelens, 2005) , our walkability index was calculated after standardizing the six built environment variables, giving equal weight to all. Accessibility index was calculated after normalization of the three accessibility variables, also giving equal weight to all, and varies between 0 and 1. Since car parking availability and cost can increase car commuting (Christiansen, Engebretsen, Fearnley, & Usterud Hanssen, 2017) , we also calculated a parking index for each campus, by calculating a dummy variable representing the availability of free parking at each campus.
Statistical and spatial analysis
We developed three major analyses to test our hypotheses, using three dependent variables: travel mode, travel time and travel steps. First, to evaluate the differences between students and staff, we developed a chi-square analysis, to compare students' and staff's travel behavior. Second, to test for differences between campuses, we started by developing a spatial analysis of residential locations of students and staff. A kernel density function map was calculated for all campuses and for each of the campus individually, with a 100-meter cell size resolution. To control for eventual errors, we focused our analysis on only five campuses for which we had data for both students and staff. Third, we developed chi-square analyses to evaluate differences between the five campuses, and also a logistic model to explain car commuting, using a dummy variable "CarCommuting." Spatial analysis was developed with ArcGIS© 10.3.1 and statistical analysis was developed with Statistical Package for the Social Sciences (SPSS) version 22. Due to the known influence of travel distance on commuting, we segmented our sample into four classes of distance, reflecting active travel feasibility. Accordingly, we used "less than 1 km," in which walking is possible, "1 to 4 km," in which besides walking the bicycle is the fastest mode, "4 to 8 km," in which walking is residual but bicycle is still feasible, and "more than 8 km," in which only public transport or SOV are the feasible options.
Results
Students and staff commuting pattern
In our sample, we registered a high car ownership rate, but the ownership rate of staff (94.1%) is higher than that of students (88.5%) - Table 2 . Similarly, almost all staff members have a driver's license (93.3%), while only 70.2% of students have one, which is nevertheless quite high for a young population, in which 80.3% are less than 25 years old (undergraduate students). Students depend more on Overall, the mobility pattern of staff is different from that of students. In terms of travel mode, students show a more evenly distributed pattern in all travel modes, as already pointed out in the literature (Whalen, Páez, & Carrasco, 2013) . A significant difference is found in the travel mode of staff and students (x 2 (5)=239.1, p=.000). Indeed, most of the students use public transport (55.5%) or walk (14.4%) to the university, while the vast majority of staff use SOV (68.6%). Likewise, travel time also differs between the two groups (x 2 (5)=55.48, p=.000), with students showing a longer travel time than staff. Finally, the number of steps of the commuting trip, used as an indicator of the burden of the commuting, is also significantly different between the two groups (x 2 (6)=112.4, p=.000), with students needing more steps than staff to reach the university.
Commuting pattern per class of distance
Despite the difference found in the commuting patterns of students and staff, an additional feature that has a clear influence on commuting is the distance from the residential location to the university, as distance, in itself, reduces the feasibility of certain travel modes once certain thresholds are passed. Our results show that distance is an important explanatory variable for commuting, either in explaining the travel mode of staff (x 2 (6)=33.92, p=.000) or students (x 2 (6)=395.14, p=.000), or in explaining travel time (x 2 (15)=113.52, p=.000, and x 2 (15)=796.12, p=.000, respectively - Table 4 ). However, within the same travel distance class, the commuting pattern of students and staff remains different, as in the case of SOV usage by staff, which is zero in the closest travel distance zone (under 1 km), but is similar across all other zones (around 70%), where students' use of SOV increases with distance. In terms of walking however, the pattern is similar in both groups, being dominant in the first zone (92.5% and 100%) and significantly decreasing as distance increases. In terms of travel time, for staff it tends to increase with distance up to the 8-km zone, in which the majorities take up to 30 minutes to commute. After this distance threshold, 30 minute stands as the norm, which suggests that staff members are able to exchange distance for speed, maintaining their commuting within the acceptable isochrones, as already seen in Lisbon (Vale, 2013) . On the other hand, students seem not to be able to keep their commuting within the acceptable value, as travel time tends to increase with travel distance, as well as with the number of steps needed to reach the university.
The influence of the campus location
The campuses of the University of Lisbon show different built environment features -see Figure 1 . The university is spread across nine campuses, located in three different municipalities: Lisbon, Oeiras and Loures. Through the use of our three indexes (walkability, accessibility, and parking availability), ** In order to achieve viable result to c2 the travel mode was grouped into 3 modes: Walk/bike, PT (solo or with others) and SOV it becomes clear that they constitute four different types of campus. ISEG and IST are examples of an "urban campus," with high walkability and accessibility, and no free parking available outside the campus. Cidade Universitária is the main campus of the University and has good multimodal accessibility. However, due to its very large size (approximately 10 hectares), it shows lower walkability conditions, and we therefore classified it as a "large urban campus." Pólo da Ajuda is the secondary campus of the University, being the location of three faculties. It shows poor walkability and multimodal accessibility, and free parking is available in the campus -we classified it as a "suburban campus." Finally, FMH is a special case of a suburban campus: being the location of the sports science faculty, it is adjacent to the National Stadium of Portugal, and is therefore classified as an "isolated campus." Finally, in terms of parking, it should be said that practically all faculties have private parking for staff and sometimes also for students, available for a small monthly or annual fee, which is a clear example of the subsidization of car commuting by the University (Tolley, 1996) . The kernel density map of the residential locations of staff and students shows a general location pattern that follows the main public transportation network of Lisbon, namely the metro and train lines, with a clear tendency towards the center of Lisbon as a preferred location (see Figure 2) . However, different campuses show different distribution of their staff and students. The urban campuses (IST and ISEG) show a more concentrated pattern, due to the higher availability of housing nearby the campus. On the other hand, the suburban campus (Pólo da Ajuda) has its population spread across the metropolitan area, with a minor tendency towards the nearby locations. The large urban campus (Cidade Universitária) has a similar scattered pattern, although with a higher tendency for individuals to locate across the city of Lisbon, following the metro network. The isolated campus (FMH) is a special case, as several students live on campus, and so the density distribution is clearly focused on the campus itself. 
Statistical analysis of the influence of campus location on commuting pattern
Despite a low percentage of staff walking (8.6%), this pattern alters according to the campus. Indeed, as seen in Table 5 , the percentage of staff walking to urban campuses (IST and ISEG) is significantly higher than average, between 13.6 and 20.0%. Travel time is not influenced by the location of the campus, again suggesting that staff members exchange distance for speed, choosing faster travel modes to reduce travel time. On the other hand, students are mainly public transport users (55.5%), and only 14.4% walk to campus. Nevertheless, as in the case of staff, students are affected by the location of campus, especially in terms of walking to an urban campus (IST=29.9% and ISEG=21.4%). Commuting to a very large campus (Cidade Universitária = 12.3%) or a suburban campus (Pólo da Ajuda = 11.7%) decreases the number of students walking. The suburban campus, with low multimodal accessibility, shows a significant number of students commuting by car (Pólo da Ajuda = 22.9%). The isolated campus (FMH) is again a special case, showing high walking (21.7%) and also high SOV usage (52.2%), reflecting not only the poor multimodal accessibility, but also the existence of student accommodation on campus, which allows walking to the faculty. Just as with staff, travel time is not affected by the location of the campus. Table 6 shows the logistic models of socioeconomic and built environment variables in car commuting for staff and students. For students, we developed two different models: one for all students and the other for undergraduate students only, as these last represent the vast majority of students and are normally full-time students who do not have any type of income. For all models, the dependent variable is having commuted to the campus by car (Yes=1), either as a driver or as a passenger. All models show reasonable values of R 2 (Nagelkerke): between .414 and .431. As expected, the models for staff and students show different significant predictors. Car commuting by staff is mainly explained by their status, in that being a professor increases the probability of commuting by car in comparison with other staff (B=1.693, p=.000). As expected, the number of cars in the household is also a significant predictor (B=1.564, p=.000). For staff, commuting distance is not a significant variable, which was expected given their modal share per commuting distance class (see Table 4 ). The built environment of the home is not significant in explaining the commuting patterns of staff, but the accessibility of the campus is the highest significant predictor, reducing the probability of car usage (B=-1,896, p=.042). Therefore, for n  98  326  94  656  22  117  20  97  21  23  255  1219 staff, commuting to a multimodal accessible campus significantly reduces the number of car commuters, which is an important finding for transport policy development. The commuting pattern of students is also influenced by their socioeconomic status, namely the number of cars in their household (B=1.443, p=.000), the size of their household (B=-.532, p=.000), and their income -in comparison to a student with a monthly income of only €500/month, a student with an income of more than €4000/month is almost twice as likely to commute by car (B=1.970, p=.002). Younger students are less frequently car commuters than older students, probably due to their family composition, which is known to influence car usage (Delmelle & Delmelle, 2012) . Unlike staff, students' car commuting is sensitive to commuting distance and to the built environment of the home and campus. Living close to the campus reduces the probability of commuting by car (B=-2.064, p=.076), as does living in a walkable environment (Walkability index at home B=-.251, p=.098). In contrast, studying at a campus with free parking significantly increases their probability of commuting by car (B=1.432, p=.000). The model for undergraduate students shows only similar results to the model for the entire student population. However, in either case, two major differences arise. First, the possession of a driver's license increases the probability of commuting by car (B=2.927, p=.000). Second, the built environment of the home is not significant in explaining car commuting, only the availability of parking at the campus (B=1.444, p=.000). 
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Conclusion
Our results can be instrumental in developing an effective sustainable urban mobility policy for the University of Lisbon. As expected, staff and students present different commuting patterns, and are influenced by different factors, and so different policies should be adopted for each group. Staff members are particular sensitive to the multimodal accessibility conditions of the campus, and so only through an effective "carrots and sticks" package of tools might their commuting be changed to a more sustainable pattern. In this respect, it should be said that the authors know that on a majority of campuses there is affordable parking for staff, although this data is not easily available. We assume that this could be also an influential factor in explaining the commuting behavior of staff, and intend to look deeper into this issue in the future. Students are more influenced by the built environment of both the home and campus location. In particularly, free parking acts as a magnet for students commuting by car, despite the high financial cost of this travel mode. Parking policies are paramount in this respect, and could be one of the most effective mobility management tools for this population. Additionally, the provision of student accommodation in walkable locations might be paramount in contributing to an increase in walking and cycling to the campus, especially if these locations are close (i.e., up to 4 km) to the campus.
Indeed, the observed difference in commuting patterns in relation to commuting distance supports the promotion of mixed-use development in and around campuses. Both the large urban campus and the suburban campus are good examples, in which student accommodation should be provided, as well as other local facilities. Likewise, the multimodal accessibility conditions of the campus, together with the availability of free parking, are also important policy tools. Therefore, we would recommend reducing or eliminating free parking around campuses, as long as these measures are accompanied by an increase in multimodal accessibility conditions and mixed-use development, allowing walking to be an option. In other words, one could see the campus as a special case of a Transit-oriented Development policy, in which, following Bertolini's node-place model (Bertolini, 1996 (Bertolini, , 1999 Vale, 2015) , there is a significant amount of place-index that should properly be accompanied by a node-index.
We acknowledge some limitations of our work. First, due to lack of data, public transport accessibility was only poorly measured, as the distance to a stop is important, but does not fully represent the accessibility of a location. Indeed, with a better evaluation of public transport accessibility, this could eventually be an important explanatory variable. Secondly, parking was only evaluated as a binary variable representing the availability of free parking. Supported also by our own results, we acknowledge that a better evaluation of parking availability, including supply, cost, and number of places offered at the campus and in the vicinity, would provide a better representation of the real parking conditions. Finally, ideally one should measure the individual multimodal accessibility conditions, considering the home and the campus as space-time anchors. Such an evaluation would be extremely useful as an indicator of the real commuting alternatives for each individual, which again is probably an important explanatory variable.
